Phage-mediated transfer of a dextranase gene in Lactobacillus sanfranciscensis and characterization of the enzyme.
While phages of lactobacilli are extensively studied with respect to their structure and role in the dairy environment, knowledge about phages in bacteria residing in sourdough fermentation is limited. Based on the previous finding that the Lactobacillus sanfranciscensis phage EV3 carries a putative dextranase gene (dex), we have investigated the distribution of similar dex(+) phages in L. sanfranciscensis, the chance of gene transfer and the properties of the dextranase encoded by phage EV3. L. sanfranciscensis H2A (dex(-)), originally isolated from a wheat sourdough, expressed a Dex(+) phenotype upon infection with EV3. The dextranase gene was isolated from the transductant and heterologously expressed in Escherichia coli. The gene encoded a protein of 801 amino acids with a calculated molecular weight (Mw) of 89.09 kDa and a calculated pI of 5.62. Upon purification aided by a 6-His tag, enzyme kinetic parameters were determined. The Km value was 370 mM, and the Vmax was calculated in about 16 μmol of glucose released from dextran by 1 mg of enzyme in 1 min in a buffer solution at pH 5.0. The optimum conditions were 60 °C and pH 4.5. The enzyme retained its activity for >3h at 60 °C and exhibited only 40% activity at 30 °C; the highest homology of 72% was found to a dextranase gene from Lactobacillus fermentum phage φPYB5. Within 25 L. sanfransiscensis isolates tested, the strain 4B5 carried a similar prophage encoding a dextranase gene. Our data suggest a phage-mediated transfer of dextranase genes in the sourdough environment resulting in superinfection-resistant L. sanfranciscensis Dex(+) strains with a possible ecological advantage in dextran-containing sourdoughs.